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$N\gamma$ $6N$ $(p_{1}$ ,
.... , $p_{3}N$ $q_{1},$ $\ldots.q_{3N^{)}}$ $p_{i},$ $q_{i}$
\mbox{\boldmath $\rho$} $(p_{i}, q_{i}, t)$
$\rho$
Li ouv $i$ lle
$\frac{\partial\rho}{\partial t}+[1i, \rho)=0$ (1.1)
Hamil $t$ on ian, $[ , ]$ $P\circ i$ sson
$u$ 0 , 6 $N$
$(p_{i}, q_{i})$ , $x$
, $u$ (r)
( ) , $\ovalbox{\tt\small REJECT}$ ,
, Navier-Stokes deterministic
, ( ) $P[\delta u, t]$
, $P[\delta u, t]$ Fourier $\Phi[y\mathfrak{U} t]$ ;
$\Phi[yN, t]=\int_{\rho^{e^{z\pi i\int y\cdot udx}}}P[\delta u, t]$ (12)
$\rho$ $\Phi$ [$y$ 0, $t$ ] Ho pf Hopf
$ur$ Fourier $V$ $\sim e^{arrow\pi ik\cdot x_{du\Omega}}$ ,





$\frac{\partial u}{\partial t}+u\frac{\partial u}{\partial x}=\vec{\nu}\frac{\partial^{z}\alpha}{\partial x^{2}}$ (2.1)
$u$ Fourier $v(k, t)$
$\frac{\partial v}{\partial t}+i/^{\rho\circ}k’varrow\infty(k’)v(k+k’)dk’=(2^{\pi})^{2}\overline{\nu}k^{z}v(k)$ (22)
, $\overline{\nu}$ Reynolds Bu rgers
Navi er-Stokes
$k$ (2.2) Hopf
$\frac{\partial\Phi}{\partial t}=/\prime kz(k+k’)\frac{\partial^{2}\Phi}{\partial zdk\partial zdk}$ a $kdk^{\prime_{arrow}}(2 \pi)^{2}\overline{\nu}\int k^{2}z\frac{\partial\Phi}{\partial zdk}dk$ (2.3)
$\frac{\partial}{\partial zdk}$ (25)




iv) $-\Phi[e^{2\pi ika}z]=\Phi[z$ ) $a$ :
$|$ ) $-|||$ ) \Phi , $|V$ )
Burgers, Hopf
$z$ $\varphi_{n}(n=0, 1 \infty)$ :
$z=a_{n}\varphi_{n}(z)$
$-$ (25)




(2.6) $a_{\grave{n}}$ $\Phi\zeta z,$ $t$ )
$-55arrow$
$a_{\text{ }},$ $a_{1}$ , . . $t$ :
$\Phi[z, t]=\Psi$ ( $a_{0},$ $a_{1},$ $\ldots\ldots$ ; t) (2.7)
Hopf (2.3) ( $a_{0},$ $a_{1},$ $\ldots\ldots$
)
$\frac{\partial\Psi}{\partial t}=\frac{1}{i}A_{lmn}$ a $n \frac{\partial^{2}\Psi}{\partial a_{l}\partial a}-\overline{\nu}A_{lm}a_{m}\frac{\partial\Psi}{\partial a_{\ell}}m$ (2.8)
$A_{l^{mn}}=i \iint\varphi_{l}^{*}(k)k’\varphi_{m}^{*}(k’)\varphi_{n}(k+k’)dkdk’$ (2.9)
$A_{\ell m}=4 \pi^{2}\int k^{2}\varphi_{l}^{*}(k)\varphi_{n}(k)dk$ (2.10)
$\varphi_{l}(k)$ Hermite
,




$\Phi[z, 0]=\vec{e}^{\frac{1}{2}\int E(k,0)zz^{*}dk}$ (2.12)
$E(k, 0)$ (2.12)
$v( \phi v(k)^{*}=\delta_{0)E(k}, 0)=(\frac{1}{2\pi)^{2}i^{2}}\frac{\partial^{2}\Phi[z,0]}{\partial zdk\partial zdk}1z’,z’=k=-k_{0}$ (2.13)




$\Psi(a_{0}, a_{1} ; 0)=earrow\pi^{S}/2(a_{0^{a}}+\frac{3}{2}a_{1}^{2})$ $\}$ (2.15)





, $-1\leqq b_{0}\leqq 1$ $-1\leqq b_{1}\leqq 1$
$b_{0}=X1$ , $b_{1}=X2$
(2.17)
$\gamma_{0}=GAMMA$ 1 , $\gamma_{1}=G$ AMMA 2
$(X 1 X2)$ $X1$ $X2$ , $N1$ ,




$R\geqq 100$ $\triangle t=TA=0.01$ , $NT=15$
$R\leqq 100$ $100\overline{\nu}\triangle t=TA=0.1$ $NT=30$




$C_{00}=- \frac{1}{4^{\pi}}3/2(3\frac{\partial^{2}\Psi}{\partial a_{0}^{2}}a_{0},a_{1}=0^{-}2\frac{\partial^{2}\Psi}{\partial a_{1}^{2}}a_{0},$
$a_{1}=0$
(220)








i) $N1,$ $N2$ numerical instability o
ii) GAMM $A1$ stable ,
iii) $J\triangleright$ , \geqq 1O0 $t<0.15,$ $R\leqq 10$ $100\overline{\nu}t<0.3$
,
$arrow\pi^{2}\overline{\nu}k^{2}t$
$iV)$ $R=10\sim 100$ , $R\leqq 10$ $E(k, t)=E(k, 0)e$
, $R\geqq 100$ ,
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Fig 4 Decay Curt $CS$ $f$ Total Turbulen $f$ En’ $r’ y$
$aI$ Bell Shape Spectrum
$100\overline{\nu}^{-}l$
$100\nu^{arrow}t$
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